Dependence of hepatocytic autophagy on intracellularly sequestered calcium.
Autophagic sequestration of endogenous lactate dehydrogenase or electroinjected [3H]raffinose in isolated rat hepatocytes was strongly suppressed by the Ca2+ chelator EGTA, unless the cells had previously been electroloaded in the presence of high concentrations of Ca2+ (1.2 mM). The extracellular Ca2+ chelator bis-(o-aminophenoxy)-ethane-N,N,N',N'-tetraacetic acid (BAPTA) and the intracellular Ca2+ chelator BAPTA/tetra(acetoxymethyl)-ester (BAPTA/AM) both inhibited autophagy to the same extent as did EGTA. Inhibitors of Ca(2+)-activated protein kinases (KN-62, H-7, W-7) had little or no effect on autophagy, indicating that the Ca2+ requirement of autophagy was not mediated by such kinases. Agents that elevate cytosolic Ca2+ by releasing Ca2+ from intracellular stores, like thapsigargin, 2,5-di-(tert-butyl)-1,4-benzohydroquinone (tBuBHQ) and the ionophores A23187 and ionomycin, inhibited autophagy strongly, implicating depletion of sequestered rather than of cytosolic intracellular Ca2+ as a common mechanism of inhibition. Lysosomal (propylamine-sensitive) protein degradation, known to be largely autophagy-dependent, was inhibited by thapsigargin and tBuBHQ. Thapsigargin had no effect on cellular ATP levels, but all agents tested (thapsigargin, tBuBHQ, ionophores) inhibited protein synthesis. Our results suggest that autophagy, like protein synthesis, is dependent on the presence of Ca2+ in some intracellular storage compartment.